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1 
This invention relates to the conversion of . one 

.signal type to .another signal type and particu 
.larly to the conversion of sequential type color 
television signals into simultaneous type color 
television signals. ' 1 
Many importanttypes of electric signaling are 

concerned not only with the transmission of in 
telligence, but are concerned with the sequence 
and order of its transmission. For such types of 
electrical signaling, sync impulses or other syn 
chronizing information usually accompany the 
transmission of the intelligence. 
Along with the development of these various 

types of signaling has come the requirement for 
conversion from one particular type to another 
particular type involving a different order of 
transmission or a diiîerent standard. 
An important example is suggested by the 

transmission of color television signals. 
It is quite well known that the transmission 

of images by electricity can be accomplished by 
analyzing the image into its image elements and 
forming a signal train of impulses by a prede 
termine-d orderly sequence of scanning. The 
image may then be reproduced ‘at a remote loca 
tion by the same sequence of scanning. 

It is also well known to the optical art that the 
reproduction of images in color may be accom 
plished by additive methods, that is, breaking 
down the light from an object into a predeter 
mined number of selected primary or component 
colors which are three-in number for a tricolor 
system or, for a compromised degree of fidelity 
of color representation, even a bicolor system may 
be employed. 

Color images may therefore be transmitted by 
electricity by analyzing the light from the object 
into no-t only its image elements, but by also 
analyzing the light from elemental areas of the 
object into selected primary or component colors 

7 claims. (cuis-_5.2) 
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and forming a signal train of impulses repre- . 
sentative of each of the selected component 
colors. A color image may then be reproduced 
at a remote point by appropriate reconstruction 
from the component color signal trains. 
The transmission and reproduction of color 

images may be accomplished by either of two 
fundamental systems of multiple image trans 
mission which have become Widely known as the 
sequential and the simultaneous systems of color 
image transmission. 
The sequential system transmits at any one 

time only one component color signal train and 
transmits a portion of each of the Vselected. com 
ponent color signal trains in predetermined se 
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2 
quence with other selected component color si'g 
naltrains and preferably at a rapidly'recurring 
rate. L 
The simultaneous system transmits all_com 

ponent color signal trains simultaneouslythrough 
a plurality of signal channels.  > _ î." 

In the transmission of images by the sequen 
tial system, the camera may have a single image 
pickup tube such as, for example, the so-called 
image orthicon, which is exposed in succession 
lto images giving color separation corresponding 
to the various selected component colors. Dur 
ing the period that the camera tube is exposed 
to each color component image, the target elec 
trode is concurrently scanned to enable the 
transmission of signals representing the corre 
sponding color separation image. ~ 
In the conventional sequential multicolor tele 

vision receiver, a kinescope or other image re 
producing tube is employed to recreate a black 
and white image likeness which is Viewed or pro 
jected through a color ñlter of the selected com 
ponent color corresponding to the desired com 
ponent color instantaneously being represented. 
The process is then repeated for the next selected 
color component, and so on. y 
A typical sequential color television system is 

shown and described in an article entitled “An 
Experimental Color Television System,” begin 
ning on page 141 of the “RCA Review” for June 
1946. 
A simultaneous all-electronic color television 

system has been proposed involving a cathode ray 
scanning tube which forms a scanning raster to 
be projected on a color ñlm from which selected 
color component light sensitive devices transform 
the resultant lightl into several separate signal 
trains, each representative of Ia selected com 
ponent color. A system of this nature is some 
times referred to as the ñying spot system, and 
is shown and described in an article entitled 
“Simultaneous All-Electronic Color Television,” 
beginning Áon page 459 of “RCA Review” for 
December 1946. 
Other systems of simultaneous electronic color 

television have been proposed involving the 
simultaneous employment of several imagepick 
up devices and several corresponding ìmagep?o 
ducing devices which are adapted to combine the 
'several component color images to form a com# 
posite image in substantially its natural color. 

According to one form of this invention, signals 
which are “picked up” by the sequential method 
(as, for example, the method referred to) may 
be converted into signals which are suitable-tor 
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reproduction in devices adapted for the simul 
taneous type of color television image signals. 

According to this invention, predetermined 
portions of a signal train are stored and retrans 
mitted in accordance with a predetermined ar 
rangement. 
In my copending U. S. application, Serial No. 

788,511, filed November 28, 1947, circuit arrange 
ments are shown for converting simultaneous 
type television signals and the like into sequen 
tial type televisionsignals and the like. 
A primary object of this invention is to pro 

vide for the conversion of intelligence signals 
of one type into intelligence signals of another 
type. 
Another object of this invention is to accu 

rately convert television signals of thel sequential 
type into television signals of the simultaneous 
type. 
Other and incidental objects of the invention ~ 

will beapparent‘ to those skilled in the art from 
et reading ofthe following specification and-an 
inspection of the accompanying drawing in 
which 

Figure: 14 illustrates by blockdiagram-one' >form. 
of this invention adapted to convert sequential 
television- signals into simultaneous television 
signals; 

Figure 2 shows a detailed illustration of a 
storage't’ube suitable for employment in the prac 
tice?of this invention; and 

FiguresV 3, 4, 5, 6 and 7 show by ̀ "circuit dia 
gram details of the components shown in block 
in Figures 1 and 2. 
Turning now in more detail to Figure 1, a 

sequential video signalis applied to switching 
device K2I which may, for example, take the 
forni of an electronic switch shown in morev de 
tail Figure 6. Other switching devices may 
be substituted in switch K2I providing, of 
course', they operate suiiiciently rapidly and ac 
curately. The sequential video signal is then ap 
plied to three storage tubes A, B and C through 
an amplifier I. v . 

'Í'h'e‘ sequential video signal is also applied to 
switch K22 during the subsequent' time inter 
val. Amplifier 3 is connected to switch K22 to 
receive'the sequential video signal therefrom and 
transmit it to storage' tubes D, E and F. 
The output signals from storage tubes A, B, 

C',V D, ,E and F areV transmitted through the 
switching devices K23 to K28, inclusive, to am 
plifiers 5, 'I' and 9*, each of which is contained 
in a separate component color channel of a si 
multaneous type video signal circuit. 
The path of the video signal through the sys 

tem is indicated in Figure 1 of the drawing by 
heavy lines'. 
A polarity reverser Il located in the center 

of the diagram is driven by a synchronizing 
pulse to` form a square wave. 'I'he potential 
furnished in the lead to the left of the polarity 
reverser is 180° out of phase with the potential 
furnished in the lead to the right of the polarity 
reverser II. Polarity reverser II may, for ex 
ample, take the form of a multivibrator circuit 
arrangement shown in detail in Figure 3. 

' _Circuit elements are adjusted so that switch 
v“KZI transmits video signals during one-half of 
the square wave' cycle generated by the polarity 
reverser II, While switch K22 transmits video 
signals onlyA during the other half of the square 
wave cycle generated by the polarity reverser 

Ithvwill be seen, therefore, that a video sig 
nal 'will'be furnished storage Vtubes A.' B 'and 
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4 
C during one interval of time, and the video 
signal will be furnished storage tubes D, E and 
F during the following interval of time. 
The timing of the switching from one group 

of storage tubes to the other is determined by 
the synchronizing signal recurring rate. Ac 
cording to one form of the invention, the syn 
chronizing signal. is the same as»> that. employed 
in' the overall television> system which normally 
is based on the commercial power supply fre 
quency of 60 cycles per second. 

Polarity reverser II also furnishes switches 
K23, K24 and K25 with a control potential 
which operates'V to make switches K23, K24 and 
K25A conductive to transmit video signals during 
the time interval in which switch K22 at the 
upperv right-hand corner of the drawing is con 
ductive to pass a video signal. 

Likewise, switches KZS, K2'I and K28 are ac 
tuated by the control. potential furnished by 
polarity reverser ti. to. make. them transmit. video 
signals during- the same. intervalv of. timev tl'iatv 
switch> K2I in the; upper left-hand corner. .ofthe 
drawingis passing' video signals. 

It will therefore be seen that» during the" in 
terval of time in. which> storage. tubes` A, B: and 
C» are receivingV their. charge, storage tubes D, 
E and F are connected to give. up their charge 
simultaneously through amplifiers 5, 'I and 9. 
Likewise, when storage tubes D, E and F are re 
ceiving their charge through amplifier 3, stor 
age tubes A, B and C arev connectedY to trans 
mit their chargev through ampliñers 5, ‘I and 
9,- respectively. 
In order, however, for the proper distribution 

of separate portions of the incoming signal train 
in accordance with its designated component 
color, it is necessary to sequentially switch the 
storage tubes to receive a signal of a designated 
component color. This is accomplished through 
switches K9 to K2Il, inclusive, which are actu 
ated by the control voltage derived from polarity 
reverser II. Switches K9 to K2Il, inclusive, are 
connected to the control electrode of the stor 
age tube A through, and including, storage tube 
F. It will be seen that‘switches KIU, KIZ. K14, 
KIS, KIS and K20 also receive a control poten 
tial from ring frequency divider. I3, which may 
also be driven by the system synchronizing sig 
nal. In the form of the invention. shown, the 
sync signal applied to the ring frequency divider 
I3 is that of the sequential system of 180 cycles 
per second or three times the switching fre 
quency of 60 cycles per second. It is not in 
tended, however, that the practice of the in 
vention should be limited thereto. The ring 
frequency divider I3 may, for example, take the 
form of the circuit arrangement shown in de 
tail in Figure 5. The ring frequency divider I3 
is arranged to apply a potential to the control 
electrodes of the storage tubes of such a po 
tential and magnitude as to cause them to be 
operative sequentially in groups. The timing is 
arranged so that during the interval occupied 
by the sequential video signal representative of, 
for example, one selected component color, stor 
age tube A is actuated. Likewise, during the 
occurrence of a sequential video signal repre 
sentative of another component color, storage 
tube B is actuated. During the occurrence of 
video signals representing a- third sequential 
color, storage tube C is operative. This per 
mits the designation of one of storage tubes A, 
B and C to be operative at a time during the 
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charging action. The same is true with stor 
age tubes D, E and F. 
During the discharge time interval of the stor 

age tubes, switches K9, KI I, KI3, KI5, KH and 
KIS are «activated> by the control voltage derived 
from polarity reverser Il to apply to the control 
electrodes of each of the storage tubes potential 
changes adjusted for proper “picking up” of the 
signal layed down in the previous scanning ac 
tion. 
In converting sequential video signals to simul 

taneous video signals, it is also necessary that a 
different rate of scanning be employed in the 
laying down of the signal and also the picking 
up of the signal. This is accomplished by the 
employment of two sets of scanning standards for 
the scanning elements of the storage tubes. 
At the top of the drawing, there is illustrated 

input circuits for horizontal and vertical sawtooth 
wave deiiection voltage both at the simultaneous 
rate and sequential rate. Through switches KI 
to K8 inclusive, appropriate _scanning energy is 
supplied to horizontal amplifier I5, vertical am 
pliñer I1, horizontal amplifier I9, and vertical 
ampliñer 2 I. 
The generation and application of deflection 

currents to the storage tubes is well known in the 
art and may take any of a number of Well known 
forms. For purpose of illustration, however, 
there is shown in detail in ,Figure 7 of the drawing 
a suitable deñection circuit arrangement. 

It will be noticed that horizontal ampliñer I5 
and vertical amplifier I1 are connected to the 
sources of sequential deiiection voltage Iat the 
same time switch K2I permits the transmission 
of sequential video signals to the storage tubes 
A, B and C, likewise horizontal ampliñer I3 and 
vertical amplifier 2| are connected to the source 

. of sequential deflection voltage at the time switch 
K22 permits the transmission of sequential video 
signals to storage tubes D, E and F. 
During the time, however, that the signal is 

picked up from storage tubes A, B and C, the si 
multaneous deflection signal voltages are applied 
to horizontal ampliñer I5 and vertical ampliñer 
I1. 
Turning now in more detail to Figure 2, there 

is illustrated one suitable type of storage tube 23 
which is commercially known .as the STE type. 
There are other types of storage tubes which are 
suitable. One other type, known commercially 
as the SDT-5 is shown and described in detail in 
a copending application of Richard L_ Snyder, Jr., 
entitled “Electron Tubes,” Serial No, 606,812, and 
filed July 24, 1945, now Patent No. 2,543,405, 
granted April l0, 1951. 
A sequential type televisionn camera 25 trans 

mits its sequential video signal through video am 
plifier 21 to a series of switches 29, illustrated in 
block for convenience in Figure 2. The detailed 
circuit arrangement connecting switches 29 of 
Figure 2 to their associated storage tubes may be 
similar to that shown in Figure 1, however, for 
the purpose of simpliñcation of explanation of 
Figure 2, a single storage tube 23 is employed. 

Likewise, the connections to the simultaneous 
television transmitter 3l are obtained through a 
group of switches 33 in a manner described un 
der Figure 1 above. 
Although the detailed operation of storage tube 

23‘ is known to the art, it may be well to briefly 
review its operation in order to insure complete 
undertsanding of the operation of applicant’s in 
vention. The storage tube type STE records elec 
trical signals from the switching device 29 in the 
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form of charges distributed over a dielectric sur 
face 35 and reproduces the record by removing the 
charges with an electron beam 31 generated in 
an electron gun 39 directed at the dielectric sur 
face 35. Charges of either polarity may be stored; 
negative charges are caused by the deposition of 
primary beam electrons, and positive charges are 
caused by the extraction of secondary electrons 
3B resulting from the impact of the electrons of 
the beam 31. Reproduction of vthe stored signals 
is accomplished by the sam _A mechanism as that 
used in recording, but'l is carried out with no signal 
input. The beam 31 from the electron gun op 
erates at constant current, except when it is 
blanked during blanking or standby period. The 
number of secondary electrons 38 generated by the 
beam on striking the dielectric surface 35 ñuc 
tuates in a manner dependent upon the deposited 
charge. This secondary current, which is of low 
intensity, represents the output signals of the 
device and is available from collector electrode 40. 
The dielectric surface 35, which forms the tar 

get electrode for the electron beam 31, is one side 
of a thin insulated layer, which is mounted with 
its other side in intimate contact with a conduct 
ing plate 45. Over the exposed surface 35 is 
stretched a fine metal screen 41, which has a high 
void-to-land ratio. 
In operation, the electron beam 31 strikes the 

dielectric surface 35 with suiìcient velocity to 
produce a secondary emission ratio greater than 
unity. To obtain this condition, the cathode of 
the electron gun 39 is maintained at ground p0 
tential, and a potential of about 1100 volts is ap 
plied to the target screen 41. With this arrange- . 
ment, wherever the beam 31 strikes the dielectric 
35, the potential of an elemental area of the sur 
face under bombardment becomes the same or 
nearly the same as that 0f the screen 41, that is, 
equilibrium conditions exist only at this potential. 

If an elemental area of the dielectric surface 
35 is negative relative to the screen 41, a positive 
field is presented to the surface 35, and therefore 
all of the secondary electrons released by the im 
pact of the beam electrons of beam 31 are drawn 
away. Since the number of secondary electrons 
is greater than the number of primary electrons, 
there is a net loss of negative charge, and the 
surface 35 changes in a positive direction. If, 
however, an elemental area of surface is positive 
with respect to the screen 41 at the time of bom 
bardment, a negative field is presented to the sur 
face and secondary emission is suppressed. Since 
no secondary electrons leave the elemental area 
of the dielectric surface 35, there is a net g-ain of 
negative charge and the potential of the surface 

. 35 changes in a negative direction. 
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65 
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At the potential of the screen 41 or a little posi 
tive thereto, the two effects balance. Just enough 
of the secondaries leave »the surface to neutralize 
the arriving primaries. This condition of unity 
secondary emission equilibrium probably exists 
at a potential a few volts positive with respect to 
the screen 41 because the initial velocity of most 
of the secondary electrons is suiîlcient to lift them 
over a 2 to 4 volt barrier. The exact potential 
is not very deñnitebecause it is affected by space 
charge conditions and the geometry of the screen 
41 and nearby electrodes. The value of the equili 
brium potential has substantially no influence on 
the operation of the tube as long as it remains 
substantially constant. 
In the normal operation of storage tube 23, the 

screen 41 is maintained at a D.C. potential of 
1100 volts, and the conductor 45 on the back of 
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the dielectric is connected to the source of signal 
to be recorded, which in this form of the inven 
tion is obtained from switches 29. The recording’ 
surface 35 is therefore capacity coupled to the 
signal plate, and> also has capacity` to the screen 
41. When the signal voltage is impressed upon 
the signal plate 45, it also appears somewhat di 
ânsinished in amplitude on the recording surface 

If, then, the beam 31 is deflected across the sur 
face 35 while a signal is impressed on the signal 
plate 45, it will cause each element it strikes on 
surface 35 to come to the potential of screen 51 
regardless of the potential the surface would 
otherwise have due to the influence of the signal 
plate. This action then establishes a charge be 
tween the signal plate 45 and the surface ele 
ment on the surface 35, which 'will cause the ele 
ment to have a potential different from that of 
the screen 41 when the beam moves elsewhere and 
the signal plate 45 returns to zero potential. Ii 
the beam scans a long path over the target 35 
while a ñuctuating voltage is impressed on the 
signal plate 55, a band of charges as wide as the 
beam 31 will remain on the path when the beam 
is cut off or traverses elsewhere on the target 35. 

If the signal plate 45 returns to zero potential, 
the potential along the scanning path on target 
35 will vary in proportion to the signal voltage 
impressed during the beam transit. It will, of 
course, be smaller than the impressed voltage and 
its polarity will be reversed. During the next 
scansion by the electron beam 31, which may, for 
example, be the pickup scansion, a stream of sec 
ondary electrons is released from target 35. Some 
of the secondaries are released from the solid 
parts of the screen »l1 which intercepts some of 
the beam current. The rest come from the sur 
face of the dielectricjä. Although the secondary 
emission ratio of the screen 4l is constant, the 
secondary emission from the dielectric surface 
iiuctuates according to the previously assumed 
charge of the scanned elemental area. If a nega 
tive charge is to be supplied, secondary emission 
ceases until the demand has been satisfied. lf a 
positive charge is needed, the secondary emission 
is at maximum until the full charge is achieved. 
The fluctuations of the secondary electrons dur 

ing the picking up scanning period, therefore, 

constitute a signal equivalent to the signal posited in the previous scanning operation. “it is 

therefore possible to delay a portion of the signal 
train in the storage tube 23 in order that it may 
be transmitted through simultaneous television 
transmitter 3i in accordance wih another desired 
standard. 

Figure 3 illustrates by circuit diagram the com 
bination of a multi-vibrator involving tubes 139 
and 5i which produces, as is well known to the 
art, a square wave to excite the control electrode 
of tube 53. Tube 53 has two output circuits, one 
connected to its anode and another connected to 
its cathode. The square wave output of each out 
put circuit of tube 53 is therefore out of phase 
with each other by 180°. The output circuit of 
tube 53 connected to its anode may, for example, 
be the left-hand output circuit of the polarity 
reverser Il of Figure l, while the lower output 
circuit connected to the cathode of tube 53 may 
be the right-hand output of polarity reverser Il 
of Figure 1. 

Figure 4 shows in circuit diagram detail a suit 
able frequency multiplier which may be employed 
in the practice of this invention to convert 60 
cycle synchronizing pulses into 180 cycle syn 
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8 
chronizing pulses. By the use of this circuit in 
connection with the block diagram of Figure 1, 
it is possible to have a flexible system adaptable 
for use with 60 cycle synchronizing pulses. 
Tubes 55 and 51 are employed as a multivibra 

tor in the well known manner to produce a triple 
frequency pulse of the 60 cycle input synchroniz 
ing signal. The operator of the multivibrator in 
cluding tubes 55 and 51 depends for its output 
frequency on the circuit constants which are in 
dicated on the drawing. The circuit constants 
are so chosen that the multivibrator completes 
three cycles of operation for each triggering or 
synchronizing input pulse. 
The 180 cycle pulse is then properly shaped 

and amplified in tubes 59 and 6I. 
The circuit arrangement shown in Figure 4 is 

also by way of example. Alternate methods of 
frequency multiplication are, of course, satis 
factory for employment in the practice of this 
invention. 

Figure 5 shows in detail one form of ring fre 
quency divider which may be utilized in the block 
i3 in the lower left-hand corner of Figure l. An 
input signal is applied to the circuit of Figure 5 
in the upper left-hand corner, as indicated. 
The operation of ring frequency divider, as il 

lustrated in Figure 5, is also well known in the 
art and needs no further description here, except 
to call attention to the fact that the output 
signal of the ring frequency divider, as indicated 
on the right-hand side of Figure 4, provides 
three recurring sets of pulses, each 1/180 second 
in duration and spaced 1&0 second. It will be 
seen, therefore, that the pulses obtained from 
the ring frequency divider i3 of Figure 1 actuate 
switches K9 through K2ß and make operative 
the proper storage tubes in proper sequence. 

Figure 6 shows in circuit diagram one satis 
factory type of keyer which may be employed 
in any of the key positions of Figure 1. The video 
signal is applied to one control electrode of tube 
15, while the keying signal obtained from the 
keyer shown in Figure 3 is applied to another 
control electrode. The video signal obtained from 
the anode of tube 15 is therefore passed only 
during the desired intervals. The circuit of Fig 
ure 6 is the coincidence type of keyer in which 
both control grids have to be made positive at the 
same time before an output signal appears in the 
plate circuit. 

Figure 7 shows by circuit diagram a suitable 
defiectionsignal generator and amplifier which 
may be employed in the practice of this inven 
tion. The circuit shown in Figure '7 may, for 
example, be substituted for the block of Figure 
1 designated as a horizontal deilection amplifier 
and associated switching blocks. 
The sequential synchronizing pulse is applied 

to tube 11 which acts to form ak sawtooth wave 
in resistance condenser combination 19 and 8|. 
Tube 83 acts as a switch to feed the sawtooth 

waves to the inverter 35, which produces a push 
pull sawtooth wave through ampliñer tubes 81 
and 89. The sawtooth waves are then applied 
to the deflection plates of the storage tubes, as 
designated. 
The synchronizing sawtooth wave formed by 

tube 11 is also transmitted to switch K6 at the 
bottom of the drawing to be applied to other 
amplifiers and deflection plates, as shown and 
described in connection with the description of 
Figure 1. 
The simultaneous synchronizing pulse _is ap 
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plied to tube 9|, which :likewisefforms afsawtooth 
wave in connection with resistor .93,and condenser 
95. The sawtooth Wave >is "appliedzto inverter 
tube 85 in proper timing through switch KI. 

' The same circuit arrangement may ybe em 
ployed if desired for both vertical and horizontal 
deñection. In view of the different rate of saw 
tooth wave generation, however, it is necessary 
that appropriate circuit constants be selected. 
For the purpose of example and to permit a fur 
ther understanding of this invention, suitable 
circuit constants are listed below in chart form 
for both horizontal and vertical deflection circuit 
arrangements. 

Horizontal Vertical 
Capacitor Deflection Deflection 

System System ' 

.25 mfd. 
015 mfd 
25 mfd. 
10 mfd. 
mfd. 

05 mfdy 

100K ohms ______ __ 1M ohms. 
50K ohms variable. 1M ohms variable. 

_ 1M ohms ________ __' 10M ohms. 
1M ohms_.._ ___ 1M ohms. 
1000 ohms _______ __ 1000 ohms. 
150 ohms ________ __ 150 ohms. 
100K ohms-. 100K ohms 
2200 ohms___ 2200 ohms 

~ 10K ohms___ 10K ohms 
_ 68K ohms___ 68K ohms. 

250K ohms ______ __ 250K ohms. 

Values of capacitors, resistors and voltages, to 
gether with tube types, have been given in con 
nection with the drawings in Figures 3, 4, 5 and 
6 for the purposes of example only. Any suitable 
values of capacity, resistance, inductance and 

l voltages, as well as tubetypes, may be substituted 
therefor without departing from the spirit of 
this invention. 
Although >the formof the invention shown in 

the drawing and described above is one in which 
the “laying down” cycle is equal to the sum of 
the “picking‘up” or “reading” cycle, it is pointed 
out that if n represents the time of the “laying 
down” or “writing” cycle, the “picking up” cycle 
may be n or 2n, as well as Bn, and still have the 
switching occur during the scanning blanking 
time. Ratios other than these may be used. but 
switching would then occur during the scanning 
time of some fields. 

If the'n or 2n ratio is used, other means of 
storage would be required to “iill in the gap,” such 
as phosphor storage. Also, keying pulses of the 
proper widthwould be required. 

Still another form of this invention relates 
to timing such that the “reading” or “picking 
up” phase may take place in n time, but may 
be accomplished as follows. If the beam cur 
rent is reduced on a storage tube during the 
“picking up” time, the beam does not completely 
discharge the elements in one scan. To avoid 
the “gap,” or loss of light, therefore, reading 
may take place in Bn time, but consists of three 
simultaneous scans of the same charge pattern 
instead of one. Each scan takes place in _n 
time, so that the total “picking up” time is 

A n-l-n-l-n. In order to accomplish this result, a 
proper keying voltage may be applied to the 
control grid of the appropriate storage tube 
through the ring frequency divider. 
Having thus described the invention, what is 

claimed is: 
1. A system for converting color television 

signals of the sequential type into color tele 
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vision image ‘signals of _the simultaneous type 
comprising a- sequential ' type color television 
signal channel,_ a simultaneous type color telef 
vision signal channel, a plurality oi signal storage 
tubes, switching means to sequentially connect 
each of said storage tubes to said sequential type 
color television signal channel, a second switch--v 
ing means to simultaneously connect a plurality 
ci said signal storage tubes to said simultaneous 
type color television signal channel, and whereinA 
both of said switching means operate to connect 
diiîerent of said signal storage tubes at all times.-` 

2. A system for converting tri-color television 
systems of the sequential type to tri-color tele- 
vision signals of the simultaneous type compris 
ing a> sequential type color television type chan-_,A 
nel, a simultaneous color television channel, a, 
plurality of signal storage tubes, switching means. 
to sequentially connect each of the' storage tubes 
to said sequential type. color television signal 
channel for a period of time equal to the period 
of time occupied by a signal component color 
television’> representative signal train in the se@ 
quential type color television channel, a second 
switching means to simultaneously connect one 
halfl of said plurality of signal storage tubes to 
said simultaneous type color television signal 
channel, and wherein both of ‘ said switching 

' means operate to sequentially connect each of 
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said storage tubes to said- sequential type signal 
channel. 'f 1 - 

v3. In a system of color Atelevision including 
scanning means for producing a plurality of in 
dependent sequentially arranged series of lsig 
nals, each representative of one of a plurality 
of selected component colors of an object Whose 
image is to be reproduced, the combination of 
two groups of signal storage means, each group 
having at least one of said storage means for 
each of said selected component colors, a se- 
quential-type color television signal channel, a 
simultaneous-type color television signal chan 
nel having a plurality of- circuits, switching 
means connected between said sequential-type 
color television channel and. alternately each 
group of storage means and sequentially within 
each group, anda second switching means con 
necting each of the storage means in a group 
not at that time being connected to said sequen 
tial channel to one different of said circuits. 

4. A color television transmission system com 
prising in combination, scanning means for 
sequentially producing a plurality of independent 
series of signals, each representative of one of 
a plurality of selected component colors of an 
object whose image is to be reproduced, two 
groups of signal storage means, each of said 
groups having at least one of said signal storage 
means designated for each of said selected com 
ponent colors, switching means connected be 
tween said scanning means and said signal 
storage means, means to actuate said switching 
means to connect said scanning means to each 
of said signal storage means sequentially at a 
rate equal to the sequential rate at which said 
plurality of independent series of signals are 
produced, a simultaneous-type color television 
signal channel having a separate color designated 
circuit for each of said selected component colors, 
a second switching means connecting said storage 
means with said simultaneous channel, and 
means to connect each of said circuits `to a 
similarly designated color storage means not at 
that time connected by said other switching 
means. " 
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" 5. A system for converting color television 
signals of the sequentialtype to corresponding 
signals of the simultaneous type comprising, a 
first television signal channel capable of con 
veying signals of said sequential type, a second 
television signal channel capable of conveying 
signals of said simultaneous type, a plurality of 
signal storage means, means coupling said signal 
storage means to said first signal channel to in 
dividually store a plurality of successive portions 
of a train of said sequential type television signals 
sequentially during a time interval of predeter 
mined duration, and means concurrently coupling 
said signal storage means to said second signal 
channel to simultaneously reproduce another 
plurality of successive portions of a trainof said 
sequential type television signals previously 
stored. 

6. A system for converting color Vtelevision 
signals of the sequential type to color television 
signals of the simultaneous type comprising, a 
plurality of signal storage devicesI kmeans con 
trolling the operation of a first group of said 
devices to individually store a ñrst plurality of 
said sequential type signals duringra iirst time 
interval of predetermined duration, means con 
trolling a second group of said storage devices 
concurrently with said signal-storing operation 
of said first group of devices for reproducing 
simultaneously all of a second plurality of said 
sequential type signals previously individually 
stored sequentially during a preceding time in 
terval of the same predetermined duration, and 
means controlling said first group of storage de 
vices for reproducing simultaneously all of said 
ñrst plurality of stored sequential type signals 
during a succeeding time interval of the same 
predetermined duration while said second group 
of storage devices is operated to store a third 
plurality of said sequential type signals. 

7. A system for converting groups of tele 
vision image signal trains occurring sequentially 
during successive time intervals each of the same 
predetermined duration into television image 
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signal trains occurring simultaneously during 
said successive time intervals comprising,` tvvol 
groups of signal storage devices, means con 
trolling the operation of a ñrst one of said groups 
of storage devices to eiîect a first individual 
storage of said groups of sequential image sig 
nal trains respectively during odd numbered 
ones of said time intervals, means controlling 
the operation of a second one of said groups 
of storage devices to effect a second individual 
storage of other groups of said sequential image 
signal trains respectively during even numbered 
ones of said time intervals, means controlling 
the operation of said ñrst group of signal storage 
devices to eiîeot respectively during said even 
numbered time intervals a simultaneous repro 
duction of said ñrst sequentially stored groups 
of image signal trains, and means controlling the 
operation of said second group of signal storage 
devices to eiîect respectively during said odd 
numbered time intervals a simultaneous repro 
duction of said second sequentially storage groups 
of image signal trains. 

JOHN PAUL SMITH. 
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